A novel Gram-stain-negative bacterial strain, designated T16R-256 T , was isolated from the rhizosphere soil of tomato plants grown in a greenhouse in Yecheon-gun, Gyeongsangbuk-do, Republic of Korea and characterized using polyphasic taxonomy. Cells were aerobic, non-flagellated and rod-shaped. Colonies were light yellow, convex and round. The strain grew in the temperature range of 15-37 C (optimally at 28-30 C) and pH range of 7.0-9.0 (optimally at 7.0-8.0) and in 4 % NaCl (w/v). A comparison of 16S rRNA gene sequences showed that strain T16R-256 T is a member of the genus Parapedobacter, exhibiting . These members were isolated from limited habitats such as soil, dried rice straw and cotton waste compost. We isolated a bacterial strain from the rhizosphere soil of tomato plants, which was supposed to be a new member of the genus Parapedobacter on the basis of 16S rRNA gene analysis.
The genus Parapedobacter was proposed as a new member of the family Sphingobacteriaceae. The genus was characterized as being Gram-negative, rod-shaped, catalase-positive and oxidase-positive [1] . The main respiratory quinone was MK-7 and the major fatty acids were iso-C 15 : 0 , summed feature 3 (including iso-C 15 : 0 2-OH and/or C 16 : 1 !7c) and iso-C 17 : 0 3-OH. Later, along with the inclusion of more species, the genus was emended with the major polar lipids of phosphatidylethanolamine and a sphingolipid and G+C content of 45.4-50.1 mol% [2] . At the time of writing, six species are validly named: Parapedobacter composti [3] , Parapedobacter indicus [4] , Parapedobacter koreensis (the type species of the genus) [1] , Parapedobacter luteus [3] , Parapedobacter pyrenivorans [2] and Parapedobacter soli [5] . These members were isolated from limited habitats such as soil, dried rice straw and cotton waste compost. We isolated a bacterial strain from the rhizosphere soil of tomato plants, which was supposed to be a new member of the genus Parapedobacter on the basis of 16S rRNA gene analysis.
During the course of a study on bacterial diversity in the rhizosphere of tomato plants [6] , three individual tomato plants were sampled from a greenhouse in Yecheon-gun, Gyeongsangbuk-do, Republic of Korea (36 43¢ 3.33¢¢ N, 128 29¢ 55.29¢¢ E). The rhizosphere soil was collected from tomato roots and pooled to represent rhizosphere samples. The rhizosphere soil sample was thoroughly suspended in 0.85 % NaCl (w/v) and the suspension was spread on R2A agar (BD) plates after serial dilution. Single colonies were purified by transferring them onto new R2A agar plates. The purified colonies were preserved in 20 % (v/v) glycerol suspensions at À70 C.
PCR amplification of the 16S rRNA gene was done using the universal primers 9F and 1512R [7] . The PCR amplicon was sequenced by using primers 27F and 1492R [7] by GenoTech, resulting in a 1476 bp sequence. Identification of phylogenetic neighbours and calculation of pairwise 16S rRNA gene sequence similarity were performed using the EzBioCloud (www.ezbiocloud.net/identify; [8] ) and the sequence was deposited to the GenBank database (www. ncbi.nlm.nih.gov/). Alignment of the selected sequence data was performed with the SILVA incremental aligner [9] . Trees were reconstructed in MEGA version 6 [10] using the neighbour-joining [11] , maximum-likelihood [12] and maximum-parsimony algorithms [13] C on R2A agar. Salt tolerance was tested in R2A broth containing 0-10 % (w/v) NaCl in 1 % intervals. Growth in the range of pH 4.0-11.0 (at intervals of 1.0 pH unit) was evaluated in R2A broth. The pH values of R2A broth were adjusted with citrate/phosphate buffer (for pH 4.0-7.0), Tris/hydrochloride buffer (for pH 8.0-9.0) and carbonate/bicarbonate buffer (for pH 10.0-11.0) and then were re-adjusted after sterilization if necessary. Gramstaining was tested using the Difco Gram-staining kit, according to the manufacturer's instructions. Catalase activity was determined through bubble production in 3 % (v/v) hydrogen peroxide solution and oxidase activity was checked by a colour change in 1 % (w/v) tetramethyl-p-phenylenediamine (bioM erieux). Flexirubin-type pigments were revealed by the colour change after exposure of the colonies to a 20 % (w/v) KOH solution [14] . Hydrolysis was tested on R2A agar medium supplemented with casein (1 %, w/v), chitin (1 %, w/v), CM-cellulose (1 %, w/v), starch (1 %, w/v), Tween 80 (1 %, w/v) and tyrosine (0.1 %, w/v). DNA hydrolysis was investigated on DNase test agar (Difco). To examine other physiological properties, utilization of various substrates and enzyme activities, commercially available
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Olivibacter jilunii API 20NE, API ID 32GN and API ZYM strips (bioM erieux) were used in duplicate according to the manufacturer's protocols. API 20 NE and API ID 32 GN test strip results were recorded after 3 days incubation and API ZYM test strips were checked after 4 h of incubation.
Cells of strain T16R-256 T were aerobic, Gram-stainnegative, non-flagellated and rod-shaped (Fig. S2 ). Colonies were light yellow, convex, round, catalase-positive and oxidase-positive. Strain T16R-256 T can be differentiated from the closely related species based on the growth condition and physiological properties such as substrate hydrolyses, assimilation of carbon sources and enzymatic activities. Detailed phenotypic features are included in the species description and Table 1 .
For analysis of menaquinones and polar lipids, the method of Minnikin et al. [15] was used. The menaquinones and polar lipids were extracted and analysed using cells grown on R2A agar at 28 C. Isoprenoid quinone was analysed using a high-performance liquid chromatograph (HPLC; LC-30AD, Shimadzu) equipped with a diode array detector (SPD-M30A, Shimadzu) and a reversed-phase column (250 by 4.6 mm, Agilent). The polar lipid was separated by using two-dimensional thin-layer chromatography (TLC) and then identified by spraying molybdatophosphoric acid (for total lipids), phosphomolybdic acid (for phospholipids), ninhydrin (for aminolipids) and a-naphthol/sulfuric acid reagent (for glycolipids). Polyamines of strain T16R-256 T were extracted as described by Busse and Auling [16] and analysed using one-dimensional TLC.
For the fatty acid analysis, strain T16R-256 T , P. composti KACC 10972 T , P. indicus KACC 18871 T , P. luteus KACC 10955 T , P. koreensis KACC 13091 T and P. pyrenivorans KACC 18813
T were cultivated for 1-2 days at 28 C and P. soli KACC 14211
T was grown for 6 days at 28 C on R2A agar until all strains reached an exponential stage of growth. The cellular fatty acids were extracted, methylated and separated by gas chromatography (model 6890; Hewlett Packard) according to the protocol of the Sherlock Microbial Identification System (MIDI, version 5.0) [17] . Fatty acid methyl esters were identified and quantified using the TSBA 5.0 database of the MIDI.
Like other members of the genus Parapedobacter [1] [2] [3] [4] [5] , strain T16R-256 T contained MK-7 as the predominant respiratory quinone (97.3 %) and minor amounts of MK-6 (2.7 %). The major polar lipids of strain T16R-256
T consisted of phosphatidylethanolamine, sphingolipid, one aminophospholipid, two aminolipids and three unknown lipids (Fig. S3) . Polar lipids of strain T16R-256 T were very similar to members of Parapedobacter which also contained phosphatidylethanolamine and sphingolipid [2] [3] [4] . However, there were small variations between species. For example, strain T16R-256 T and P. composti lacked an unknown phospholipid while P. koreensis and P. luteus contained it [1, 3] . The polyamine pattern of strain T16R-256
T was composed of the major amine homospermidine (1.5 µmol g À1 dry weight) and a small amount of spermidine (0.05 µmol g À1 dry weight), which is in agreement with those of other Parapedobacter strains [1] [2] [3] [4] .
The fatty acids of strain T16R-256
T were iso-C 15 : 0 (38.9 %), summed feature of iso-C 15 : 0 2-OH/C 16 : 1 !7c (23.7 %), iso-C 17 : 0 3-OH (22.7 %), iso-C 15 : 0 3-OH (3.1 %), iso-C 17 : 1 !9c (2.3 %), anteiso-C 15 : 0 (1.3 %), C 16 : 0 (1.1 %) and C 16 : 0 3-OH (1.0 %) ( Table 2 ). The fatty acid profile of strain T16R-256 T and the six closely related species were very similar in that iso-C 15 : 0 , iso-C 17 : 0 3-OH, iso-C 15 : 0 2-OH/C 16 : 1 !7c composed a large sum of the total fatty acid content. The DNA G+C content was determined with the fluorometric method [18] using SYBR Green 1 and a real-time PCR thermocycler (Bio-Rad). The G+C content of strain T16R-256 T was 55.5 mol%.
In conclusion, strain T16R-256 T exhibited a number of phenotypic similarities with the other type strains of the genus Parapedobacter, including the major polar lipids, quinone, polyamine and fatty acids. However, strain T16R-256 T can be clearly differentiated from them on the basis of physiological and biochemical properties, as shown by the G+C contents, carbon assimilation and enzymatic activities. Therefore, strain T16R-256 T should be placed into a novel species within the genus Parapedobacter, for which the name Parapedobacter lycopersici sp. nov. is proposed.
DESCRIPTION OF PARAPEDOBACTER LYCOPERSICI SP. NOV.
Parapedobacter lycopersici (ly.co.per¢si.ci. N.L. gen. n. lycopersici, of Solanum lycopersicum, the scientific name of the tomato). acid, valeric acid, L-histidine, potassium 2-ketogluconate, 3-hydroxybutyric acid, 4-hydroxybenzoic acid and L-proline. Positive activity for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BIphosphohydrolase, a-galactosidase, b-galactosidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and a-mannosidase, but negative activitity for lipase (C14), trypsin, a-chymotrypsin, b-glucuronidase and a-fucosidase. The major polar lipids are phosphatidylethanolamine, sphingolipid, one aminophospholipid, two aminolipids and three unknown lipids. The major fatty acids (>10 % of the total fatty acids) are iso-C 15 : 0 , iso-C 17 : 0 3-OH and iso-C 15 : 0 2-OH/C 16 : 1 !7c. Strain T16R-256 T contains MK-7 as the predominant respiratory quinone and homospermidine as the major polyamine. The DNA G+C content of the type strain is 55.5 mol%.
The type strain, T16R-256 T (=KACC 18788 T =JCM 31602 T ), was isolated from the rhizosphere soil of tomato plants grown in a greenhouse at Yecheon-gun, Gyeongsangbukdo, Republic of Korea.
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